Ca2+ binding environments on natural and synthetic polymeric DNA's.
Here are reported 43Ca nmr chemical shift and line width measurements obtained during 43CaClO4 titrations of two natural and two synthetic polymeric DNA's. Titrations of the natural DNA's demonstrate the existence of at least two classes of bound 43Ca2+. The 43Ca2+ nmr relaxation and chemical shift behavior observed during titration of C. perfringens DNA (31%GC) is dominated by a delocalized, non-specific interaction. In contrast, titration of M. lysodeikticus DNA (72% GC) indicates that a small fraction of the 43Ca2+ experiences significant motional retardation and/or an increase in the electric field gradient when associated to the DNA, and thus appears to be locally bound to discrete sites on the DNA. These results, and previous results for calf thymus DNA (39% GC) demonstrate that higher GC content correlates with an increase in favorable Ca2+ binding environments. Titrations of synthetic DNA demonstrate that Ca2+ binding is remarkably sensitive to local DNA structure.